FIFTY years ago various workers, notably Miescher (I 897) and Kossel (I 896), first extracted material which they termed nucleo-prot-ein and Kossel (1928) (Dounce, 1943) confirming that these nucleoproteins were of nuclear origin. This extracted material was found to consist of deoxyribonucleic acid and two protein fractions, one of which was classified as a histone, being readily soluble in acid and precipitated out of solution by ammonia. The second protein was characterized by having a higher tryptophane content and being soluble in acid or alkali, and was referred to as the tryptophane-containing protein (Tr.pr.).
Mirsky and Pollister (1946) were able to dissolve nuclear nucleoprotein in 1 m sodium chloride, after first removing the cytoplasniic material with 0-14 m saline, and to isolate this nucleoprotein by diluting the solution to a salt concentration of 0-14 m, when it precipitates in fibrous form. Similar material could be obtained from isolated nuclei (Dounce, 1943) confirming that these nucleoproteins were of nuclear origin. This extracted material was found to consist of deoxyribonucleic acid and two protein fractions, one of which was classified as a histone, being readily soluble in acid and precipitated out of solution by ammonia. The second protein was characterized by having a higher tryptophane content and being soluble in acid or alkali, and was referred to as the tryptophane-containing protein (Tr.pr.) .
Later these observations were extended and it was found that by drastic mechanical treatment of the nuclei followed by differential celitrifugation, a material could be obtained consisting of small fibres having certain characteristics similar to chromosomes, when examined under the microscope (Mirsky and Ris, 1947; Mirskv, 1947) . The conclusions have, however, been questioned by .1 Lamb (1949) , who maintained that under the conditions employed the iluelei are actually torn into fibres, but not necessarily ruptured. Mirsky (1947) found that treatinent of the isolated chromosomes with I m sodium chloride caused much of the niaterial to pass into solution, as had been observed with the isolated nuclei. Thread-like portions, termed "residual chromosomes,"' remained undissolved, and contained protein with sonie nucleic acid. The material extracted was a nucleoprotein containing nucleic acid and histone, but no Tr.pr. It was suggested, therefore, that this must be derived from the residual chromosomes. It must be pointed out, however, that the method which siiecessfully extracted nucleoprotein containing Tr.pr. from isolated nuclei, apparently failed to do so from the chromosomes, and therefore claims respecting the identity of Tr.pr. and the residual chronlosomes must await analytical confirmation. 1-t is of special interest that cells which could be considered metabolically active (liver, kid'ney) contain as mucb. as 50 per cent of the total isolated chromosome material in the form of residual chromosome.
Stedman and Stedman (1943, 1947) also isolated an acid-insoliible protein from the nucleus which they termed " chromosomin," believing that it was the structural protein of the chromosome and that in the nucleus it was embedded in a support of nucleo-bistone. The work of both Mirsky (1947) and Stedman and Stedman (1943, 1947) (Fig. 1) . Further work will be necessary before the role and location of these fractions in the nucleus can be ascertained. Felix and Harteneek (1926, 1927) (Kossel, 1928) . (1947) reported that 40 per cent of histone hydrochloride had a molecular weight less than 10,000. This phenomenon has not been reported by any other workers and in the absence of any analytical charactei-ization of the materials is difficult to assess.. Da-vidson and Lawrie (1948) , using paper chromatography, carried out qualitative analyses of specimens of histone and non-histone (acid-insoluble) proteins from nuclei of calf thymus, rat liver and fowl erythrocytes. The histones contained alanine, arginine, aspartic acid, glutamic acid, isoleucine, leucine, Ivsine, phenylalanine, proline, serine, tyrosine, valine and one unidentified constituent. In addition to the above amino-acids the acid-insoluble portein contained I per cent tryptophane, glycine but no lysine, and a further unidentified component. In silnilar studies Khouvine and Gregoire (1949) There is little precise information on the biological function of t'he proteins in the nucleus except that they are believed to be vital to cell reproduction. Using micro-spectrophotometry, Caspersson (1950) has studied the content and distribution of the nucleoproteins in the cell both at interphase and during mitosis. This method has given very interesting data on the distribution of the nucleic acids, but less certain data on the distribution of the proteins, since the absorption spectra of different proteins do not vary considerably with their composition. (Hanier, 1950) .
In this report the analysis of histone from two sources will be described along with some other observations on this material and its isolation. The work is continued and extended to establish the characteristics of the different protein fractions obtained from various tissues. Related work from these laboratories on the nucleic acids in the nucleus and cvto-plasm has already been reported (Woodhouse, 1949 (Woodhouse, , 1950 After hydrolysis the protein fractions were examined by paper chromatographic analvsis. The solvent n-bu'tanol-acetic acid-water (4:1:5) was used, followed bv either collidine-lutidine-water (1:1:4) or phenol-water. The papers were sprayed with 0-2 per cent ninhydrin and heated for 6 minutes at 100' C. to develop the characteristic ninhydrin-amino-acid colours. Reference mixtures ,",,ere alwavs run at the same time.
In the acid-hydrolysates of three specimens, histone and the acid-insoluble protein from thymus gland and histone from rat sarcoma, exactly the same components were found. Indeed, by this qualitative method it was not possible to detect any differences in composition in three fractions. All contained the following aniino-acids: Alanine, arginine, aspartic acid, glutamic acid, glycine, bistidine, isoleucine and leucine, lysine, phenylalanine, proline, serine, threonine, tyrosine, valine. No sulphur-containing amino-acids were detected. The presence of histidine was confirmed with the Pauly reagent. The analyses differ from the results presented by Davidson and Lawrie (1948) in that those workers did not find any glycine, histidine or titreonine in histones. The chromatographic analyses on starch columns d-escri bed below did not reveal any further components but confirnied the presence ot'those listed.
Quantitative analysis.
The individual amino-acids in the protein hvdrolysates were first separated bv chromatographV on starch columns and then estimated colorimetrically with ilinh-.' drii-i as described by Moore and Stein (I 948, 1.949 Columns of potato stai-ch I cm. diameter and 30 cm. long were used in conjunction with the following solvents : (a) n-butanol-n-propanol-0. I -N-HCI (1: 2: 1) followed by n-propanol-0-5 N HCI (2:1) ; (b) ter-butanol-sec-butanol-0-1 N HCI (2:1:1) ; (C) benzyl alcohol-n-butanol-water (1:1:0-25). These solvents resolved all the aminoacids found in the hydrolysates, so that quantitative estimations on the column effluent could be made. The effluent was collected in fractions of about 0-7 ml. every 35 minutes, when the column was run under positive pressure of 9 cm. niercury, iising a time-based fraction collector (Hough, Jones and AVadman, 1.949). The whole fraction was taken for analysis with 1 ml. of 2 per cent ninhycirin in methyl-cellosolve-citrate buffer (1:1, pH 5) containing 0-8 per cent stannous ebloride. The ninhydrin-animonia colour was produced by heating in a boihng water bath for 20 minutes and then, after dilution to 8 rnl. with a propanol-water (1:1) mixture, measured in the Hilger " Spekker " absorptiometer using Ilford spectrum yeRow filter H 606 (prohne with violet filter H 601).
The colour valiies of the tubes covering the emergence of an amino-acid were added together and the total amount present was then calculated, making allowance for the variable colour yields of the amino-acids (Moore and Stein, 1949) . The results for thneonine and serine were corrected for decomposition during hydrolysis according to the work of Rees (1946) . The results were expressed as percentages of the hydrolysate nitrogen taken and good recoveries of this nitrogen and am.monia were obtained. Moore and Stein (I 949) studied the recovery of individual amino-acids from mixtures and found that the chromatographic procedure on starch columns is capable of yielding recoveries of 100 ± 3 per cent.
Their average recoveries were well within this rang-e and the sum of the aminoacids was almost invariably accurate to ± I per cent. The results for the major components in Table 11 are estimated to be within 4-3 per cent accurate, while the values for certain minor components (histidine, proline and tyrosine) are probably accurate to ± 5 Fer cent with the experimental technique used.
The results for the two histone specimens from calf thymus and rat sarcoma are given in' Table IL  TABLE II 
